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IOWA SEED ANALYSES, 1910-1913
BY L. H. PAMMEL AND CHARLOTTE M. KING.
The quality of seeds sold in Iowa has improved greatly since 
the investigations of the Iowa Agricultural Experiment Station 
disclosed that much of the clover, alfalfa and timothy seed sold 
in the state lacked in vitality and purity. Following the publi­
cation of Bulletin No. 88, “ The Vitality, Adulteration and 
Impurities of Glover, Alfalfa and Timothy,”  the state legisla­
ture, in 1908, passed a pure seed law, which became generally 
known as the “ Iowa Seed Law,”  and has been incorporated 
into somewhat similar laws in other states. Under that law 
seed conditions have become better. In the tests made by the 
botanical section of the Iowa experiment station in 1910, 1911,
1912 and 1913, cases of adulteration were few. The presence 
of such noxious weed seeds as dodder, Canada thistle, and the 
like, was much less frequent than formerly. In these years 
there was also a greater demand from farmers for pure seeds 
and dealers selling in Iowa made more effort to offer seeds free 
from impurities and strong in vitality.
The general results of the seed analyses for the years 1910- 
1913, inclusive, are presented in this bulletin. This phase of 
the botanical work, since the passage of the Iowa seed law, has 
grown greatly. During the year 1906 the botanical section 
examined 413 samples; in 1907, 386; in 1908, 137; in 1909, 186 • 
in 1910, 286; in 1911, 410; in 1912, 550; in 1913, 1058. A  part 
of this large increase during the winter and spring of 1912 and
1913 was due to the fact that samples of seeds were examined 
gratuitously for seedsmen and small dealers, as well as for the 
farmers in the state. A  few cases of adulteration of seed came 
to the notice of the section in this period where sweet clover 
was adulterated with alfalfa, and where alfalfa seed was mixed 
with sweet clover. Owing to the high price of sweet clover, it' 
is hardly possible that the sweet clover is an intentional adul­
terant.
_ In the purity test have been added the results of some germina­
tion studies of clover, alfalfa and timothy.
SUMMARY OF SEED WORK FOR 1910.
In 1910 the botany section of the Iowa Agricultural Experi­
ment Station examined 286 samples of commercial seed, dis­
tributed as shown in the accompanying table. The principal 
kinds were’ of high average purity, none of them below 97.4 per 
cent pure, which was the average for 179 samples of red 
clover. The lowest test was of one sample of sweet clover which 
was only 60 per cent pure. No germination tests were made 
in 1910.
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SUMMARY o f  p u r i t y  SEED TESTS FOR 1910.
Kind. Number Av. Purity
Red Clover --------------------------------------------
Timothy ----- -------------------------------- :------------
Alfalfa ——  --------— ---------------------------





Millet __________________ ____ ______________
Weed Seed Samples-------------------------------------
Screenings _______________________________



















SUMMARY OF SEED WORK FOR 1911.
In 1911 the botany section examined 410 samples of com­
mercial seed, distributed as shown in the table herewith. 
Generally the tests showed a lower average of purity than in 
1910. The 225 samples of red clover averaged 94.9 per cent 
pure, as against 97.4 per cent pure for 179 samples in 1910. 
The lowest average of purity was found in the clover and 
timothy mixture, which dropped from 97.9 per cent pure in 
1910 to 81.99 per cent in 1911. No series of germination tests 
was made in 1911.
SUMMARY OF PURITY SEED TESTS FOR 1911.
Kind.
Red Clover - ----------------------------
Timothy ------------- --------------------
Alfalfa ____________________
Clover and Timothy Mixture.
Alsike____________________.______
Millet ___ ..___________ ________
Flax ________________ _____ —
Oats — ___________——-----------
Blue Grass ________________ — :
Sweet Clover_____ ------------------
Nutmeg m elon-----------------------
Weed Seed Samples----- ------------
Feed __________ ___ — -------------
















SUMMARY OF SEED WORK FOR 1912.
In 1912 the botany section examined 550 seed samples, as 
shown in the summary below. The increase was due chiefly to 
the larger number of alfalfa samples received, which reflects 
the increasing acreage of this crop in Iowa. The^  average purity 
was much higher than in 1911, . the clover and timothy mixture 
averaging the lowest with 95.9 per cent purity.
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In 1912 tests were also made for germination, as shown in the 
table herewith. In the case of the red clover samples, the average 
germination was 89.99 per cent. The 110 samples of alfalfa 
averaged only 83 per cent, this percentage being lowered by the 
presence of hard, ungerminable seed. Four samples of blue 
grass showed only 15 per cent germination. The very low 
germination of 2.2 per cent was recorded for two samples of 
so-called choice seed.









Orchard Grass ______ ________
Sweet Clover _^_____ _________




Soy Bean ________ ;_________ _
Barley ________ ___________
Flax ____ ___________________ ~~
Weed Seed Samples _____
Feed ________ ________
Total number of samples received.






















Among the samples received in 1912 were twenty-six which 
were illegally offered for sale in Iowa. They were as follows:
One sample clover and timothy mixture, containing quack 
grass seed.
Three samples alsike clover, containing seeds of Canada thistle.
One sample of timothy, containing quack grass.
Three samples of alfalfa, containing dodder.
One sample of alfalfa, containing quack grass.
One sample of alfalfa, containing Canada thistle.
One sample of alfalfa, containing wild mustard.
Six samples of red clover, containing dodder.
Three samples of red clover, containing wild mustard.
Five samples of red clover, containing Canada thistle.
One sample of red clover, containing quack grass.
Mention is not made in this, report for 1912 of several 
samples in which a trace only of the “ prohibited”  weed seeds 
occurred.
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SUMMARY OF SEED WORK FOR 1913.
In 1913, 1058 commercial seed samples were received, dis­
tributed as shown in the accompanying table. The general 
average of purity was high, save in the case of sweet clover, 
which had an average of only 74.2 per cent pure for 35 samples. 
A total of 465 tests of red clover samples showed 96.72 per cent 
purity. A  total of 168 tests timothy samples showed 97.75 per 
cent purity. The average purity of 112 samples of alfalfa seed 
was 97.3 per cent.
The average germination of the principal seeds was high. 
In the case of alfalfa it was noticeably better than in the 
preceding year, averaging *92 per cent, as against 83 per cent 
in 1912.
SUMMARY OR SEED TESTS FOR 1918.



























*465 tests. +168 tests. 1311 tests. §112 tests. | | Clover. fTimothy.
**Test oi seed “burnt in bin.”
The samples of red clover seed averaged in purity 96.72 per 
cent (465 tests), and in germination 92.1 per cent (311 tests.) 
Of the 579 samples 96 came directly from dealers. There were 
17 samples containing dodder, and 6 samples containing wild 
mustard; and 26 samples required label for excess of dock (1), 
ragweed (2), foxtail (12), hairgrass (1) and dirt (10) ; 1 sample 
fell below legal standard for germination. Seven contained a 
trace only of dodder.
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The samples of timothy seed averaged 97.75 per cent (168 
tests) in purity and 96 per cent (112 tests) in germination. Of 
the 176 samples 35 came directly from dealers. There were 4 
samples illegal for sale in Iowa: 3 samples contained quack 
grass, 1 sample contained wild mustard; 1 sample required a 
label for excess of impurities; 1 sample fell below the legal 
standard for germination, 1 sample contained a trace only of 
wild mustard.
The 112 samples of alfalfa averaged 97.3 per cent in purity, 
and 92 per cent in germination. Thirty-four of these came 
from dealers. There were 11 samples illegal for sale in this 
state, 4 on account of presence of wild mustard seed, and 7 on 
account of presence of dodder; 1 sample required label for 
excess of dirt; 1 sample contained a trace only of quack grass 
and 3 contained traces of dodder. One adulterated sample con­
tained 9 per cent of the seed of sweet clover.
Of the 26 samples of clover and timothy mixture, 5 were 
dealers’ samples. The 26 averaged 94.25 per cent in purity. 
Four samples were illegal for sale in Iowa, 2 containing seeds 
of wild mustard, 1 of Canada thistle, and 1 of dodder. One 
sample required label on account of 8 per cent sorrel. The 
average in germination of the timothy contained in the mixture 
was 93.1 per cent; of the clover 91.2 per cent. The hard seed 
present, as in all clover samples, lowers the percentage of 
germination.
Of alsike clover seed, 48 samples were received, 9 of them 
direct from dealers. They had an average of 97.2 per cent 
purity and 94 per cent germination. Four samples were illegal 
for sale in Iowa, each containing Canada thistle seeds.
Of sweet clover, 35 samples were received, 12 direct from 
dealers. The 35 had an average germination of 74.2 per cent 
and an average purity of 93.4 per cent. Four samples were 
adulterated or mixed with other seeds, as follows: 1 sample 
with 84.4 per cent alfalfa; 1 with 16 per cent alfalfa; 1 with 
20 per cent bur clover; 1 with 8 per cent bur clover. Of samples 
illegal for sale in Iowa on account of noxious weed seeds present 
there were 2; 1 contained Canada thistle, and 1 contained wild 
mustard; 1 sample required label for excess of weed seed; 1 
had less than 92 per cent (the legal standard) of pure seed.
The 23 samples of lawn and pasture grasses, which are grouped 
in one item in the summary table, were divided as follows:
Five samples “ lawn grass” mixture; average purity, 98.8 per cent; 
2 samples illegal for sale because containing quack grass.
Five samples of fescue, average purity, 99 per cent.
Six samples of Bromus inerm is; average purity, 99.65 per cent; 
average germination, 65 per cent; one of these samples contained 
quack grass.
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Two samples of Italian rye grass.
Four samples of orchard grass; average purity, 98.1 per cent; aver­
age germination, 85 per cent.
Three samples of red top.
Of these lawn and pasture grass mixtures, 6 were sent in hy dealers.
TESTS OF SOME REPRESENTATIVE SAMPLES.
SAMPLE 1. TIMOTHY (No. 239, 1910): Sedge, .04 per cent; Dirt, 
.10 per cent; Mayweed, .02 per cent. Impurity, .16 per cent; 
purity 99.84 per cent.
SAMPLE 2. TIMOTHY (No. 241, 1910): Rugel’s plantain, .03 per 
cent; Five-finger, .03 per cent; Lamb’s-quarters, .02 per cent; Dirt, 
.55 per cent; White Clover, .05 per cent. Impurity, .68 per cent; 
purity, 99.32 per cent.
SAMPLE 3. TIMOTHY (No. 205, 1910): Dirt, .50 per cent; Clover, 
.40 per cent; Rugel’s plantain, .04 per cent. Impurity, .94 per 
cent; purity, 99.06 per cent.
SAMPLE 4. TIMOTHY (No. 231, 1910): Ribgrass, .07 per cent; 
Rugel’s plantain, .2 per cent; Dirt, .2 per cent; Alsike, .3 per 
cent. Impurity, .77 per cent; purity, 99.23 per cent.
SAMPLE 5. TIMOTHY (No. 232, 1910): Bracted plantain, .10 per 
cent; White Clover, .25 per cent; Curled Dock, .10 per cent; Bull 
Thistle, .12 per cent; Ribgrass, .12 per cent; Rugel’s plantain, .10 
per cent. Impurity, .79 per cent; purity, 99.21 per cent.
SAMPLE 6. RED CLOVER (No. 201, 1910): Crahgrass, .10 per cent; 
Dirt, 8.25 per cent; Ragweed, .10 per cent; Rugel’s plantain, .08 
per cent; Timothy, .10 per cent. Impurity, 8.63 per cent; purity, 
91.37 per cent.
SAMPLE 7. RED CLOVER (No. 221, 1910): Foxtail, .2 per cent; 
Curled Dock, .04 per cent; Timothy, .05 per cent. Impurity, .29 
per cent; purity, 99.71 per cent.
SAMPLE 8. RED CLOVER (No. 230, 1910): Lady’s thumb, .30 
per cent; Green foxtail, .30 per cent; yellow foxtail, .10 per cent; 
dirt, 4.60 per cent; Ragweed, .30 per cent. Impurity, 5.60 per
cent; purity, 94.4 per cent.
SAMPLE 9. RED CLOVER (No. 243, 1910): Foxtail, .23 per cent; 
Lamb’s quarters, .08 per cent; Rugel’s plantain, .07 per cent; 
Alsike, .80 per cent; White Clover, .10 per cent; Ragweed, .08 
per cent. Impurity, 1.36 per cent; purity, 98.64 per cent. 
SAMPLE 10. RED CLOVER (No. 203, 1910): Crahgrass, .5 per cent; 
Foxtail, 1.85 per cent; Ragweed, .06 per cent; Lady’s thumb, .15 
per cent; Dirt, .95 per centf Lamb’s quarters, .03 per cent. Im­
purity, 3.54 per cent; purity, 96.46 per cent.
SAMPLE 11. ALFALFA (No. 293, 1911): Lamb’s quarters, .06 per 
cent; Foxtail, .10 per cent; Broken seed and chaff, 24.00 per cent; 
Panicum grass, .20 per cent; Russian thistle, .06 per cent. Im­
purity, 24.42 per cent; purity, 75.58 per cent.
SAMPLE 12. ALFALFA (No. 9, 1910): Russian thistle, .17 per cent; 
Pigeon grass, .55 per cent. Impurity, .72 per cent; purity, 99.28
per cent. I
SAMPLE 13. ALFALFA (No. 139, 1910): Foxtail, .08 per cent; 
Ground cherry, .03 per cent; Russian thistle, .04 per cent. Im­
purity, .15 per cent; purity, 99.85 per cent.
SAMPLE 14. ALSIKE CLOVER (No. 271, 1911): Sorrel, .25 per 
cent; Smooth crahgrass, .08; Night-flowering catchfly, .35 per 
cent; Foxtail, .06 per cent; Dirt, .40 per cent. Impurity, 1.14
per cent; purity, 98.86 per cent.
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SAMPLE 15. ALSIKE CLOVER (No. 270, 1911): Sorrel, .20 per 
cent; Nightflowering catchfly, .40 per cent; White Clover, 1.00 per 
cent; Inert matter, .50 per cent. Impurity, 2.10 per cent; purity,
97.90 per cent.
SAMPLE 16. ALSIKE CLOVER (No. 189, 1910) : Nightflowering
catchfly, .10 per cent; Timothy, .10 per cent; Chickweed, .04 per 
cent; Sorrel, .06 per cent. Impurity, .3 per cent; purity, 99.7 
per cent.
SAMPLE 17. RED CLOVER (No. 136, 1911): Ribgrass, .05 per cent; 
Ragweed, 3.50 per cent; Smooth crabgrass, .05 per cent; Dirt, 
3.50 per cent; Foxtail, .06 per cent. Impurity, 7.16 per cent; 
purity, 92.84 per cent.
SAMPLE 18. RED CLOVER (No. 186, 1911): Lamb’s quarters, .03 
per cent; Timothy, .02 per cent; Dirt, .09 per cent; Sorrel, .06 per 
cent; Lady’s thumb, .05 per cent. Impurity, .25 per cent; purity, 
99.75 per cent.
SAMPLE 19. RED CLOVER (No. 192, 1911) : Dock, .05 per cent; 
Timothy, 2.00 per cent; Wild verbena, .05 per cent. Impurity, 
2.1 per cent; purity, 97.9 per cent.
SAMPLE 20. TIMOTHY (No. 144, 1911): Alsike, 5.00 per cent; 
Rugel’s plantain, .06 per cent; Dirt, .25 per cent; Five-finger, .02 
per cent; Sedge, .02 per cent. Impurity, 5.35 per cent; purity, 
94.65 per cent.
SAMPLE 21. TIMOTHY (No. 124, 1911): Common plantaip, .09 
per cent; Five-finger, .04 per cent; Alsike, 1.50 per cent; Dirt, 1. 
per cent. Impurity, 2.63 per cent; purity, 97.37 per cent.
SAMPLE 22. TIMOTHY (No. 176, 1911) : Curled dock, .10 per cent; 
Dirt, .15 per cent; Red Clover, .15 per cent. Impurity, .4 per cent; 
purity, 99.6 per cent.
SAMPLE 23. ALFALFA (No. 241, 1912): Dirt, .30 per cent; Lamb’s 
quarters, .02 per cent. Impurity, .32 per cent; purity, 99.68 per 
cent.
SAMPLE 24. ALFALFA (No. 489, 1912) : Blasted alfalfa seed, 5.00 
per cent; Russian thistle, .06 per cent; Foxtail, .08 per cent; Dirt,
1.00 per cent; Lamb’s quarters, .10 per cent. Impurity, 6.24 per 
cent; purity, 93.76 per cent.
SAMPLE 25. ALFALFA (No. 195, 1912): Russian thistle, .15 per 
cent; Old witch grass, .02 per cent; Foxtail, .05 per cent; Dirt,' 
.10 per cent. Impurity, .32 per cent; purity, 99.68 per cent.
SAMPLE 26. ALFALFA (No. 146, 1912) : Dirt, 1.5 per cent; Sorrel, 
.02 per cent; Foxtail, .20 per cent; Crabgrass, .02 per cent; Lamb’s 
quarters, .02 per cent. Impurity, 1.76 per cent; purity, 98.24 
per cent.
SAMPLE 27. ALFALFA (No. 153, 1912): Russian thistle, .03 per 
cent; Pigweed, .05 per cent; Tanweed, .05 per cent; Foxtail, .05 
per cent. Impurity, .18 per cent; purity, 99.82 per cent.
SAMPLE 28. SWEET CLOVER (No. 173, 1912) : Dirt, 2.70 per cent; 
Foxtail, .60 per cent; Mustard, .58 per cent; Canada thistle, .55 
per cent; Ribgrass, .52 per cent; Dock, .34 per cent; Pennycress, 
.02 per cent; Vetch, .05 per cent; Nightflowering catchfly, .34 per 
cent; Sherardia, .32 per cent; Unknown composite, .22 per cent; 
Quack grass, .22 per cent; Wild carrot, .22 per cent; Mayweed, .16 
per cent; Lamb’s quarters, .18 per cent; Sorrel, .03 per cent; 
Centaurea Cyanus, .04 per cent. Impurity, 7.09 per cent; purity,
92.91 per cent.
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SAMPLE 29. SWEET CLOVER (No. 197, 1912): Ribgrass, .08 per 
cent; Waste, .40 per cent; Wild carrot, .05 per cent; Nightflowering 
catchfly, .20 per cent; Mustard, .18 per cent; Chicory, .06 per cent; 
Dock, .05 per cent. Impurity, 1.02 per cent; purity, 98.98 per cent.
SAMPLE 30. SWEET CLOVER (No. 244, 1912): Poverty weed, .45 
per cent; Wild mustard, 1.00 per cent; Lamb’s quarters, .04 per 
cent. Impurity, 1.49 per cent; purity, 98.51 per cent.
SAMPLE 31. RED CLOVER (No. 249, 1912): Ribgrass, .12 per cent; 
Lamb’s quarters, .05 per cent; Wild carrot, .04 per cent; Sorrel, .03 
per cent; Foxtail, .09 per cent; Mustard, .06 per cent. Impurity, 
.39 per cent; purity, 99.61 per cent.
SAMPLE 32. RED CLOVER (No. 248, 1912): Ribgrass, .45 .per cent; 
Lamb’s quarters, .03 per cent; Common plantain, .04 per cent; 
Dirt, .10 per cent. Impurity, .62 per cent; purity, .99.38 per cent.
SAMPLE 33. RED CLOVER (No, 245, 1912): Dirt, .50 per cent; 
Ribgrass, .60 per cent; Self-heal, .03 per cent; Willow-herb, .03 per 
Cent; Brome grass, .08 per cent; Trefoil, .02 per cent. Impurity, 
1.26 per cent; purity, 98.74 per cent.
SAMPLE 34. RED CLOVER (No. 254, 1912): Foxtail, .04 per cent; 
Dirt, .10 per cent. Impurity, .14 per cent; purity, 99.86 per cent.
SAMPLE 35. RED CLOVER (No. 235, 1912): Smartweed, .08 per 
cent; Foxtail, .65 per cent; Ground cherry, .03 per cent; Dirt,
1.00 per cent. Impurity, 1.76 per cent; purity, 98.24 per cent.
SAMPLE 36. TIMOTHY (No. 242, 1912): Peppergrass, .1 per cent. 
Impurity, .1 per cent; purity, 99.9 per cent.
SAMPLE 37. TIMOTHY (No. 257, 1912): Common plantain, .2 per 
cent; Sticks, .5 per cent; Alsike, 1.0 per cent. Impurity, 1.7 per 
cent; purity; 98.3 per cent.
SAMPLE 38. TIMOTHY (No. 256, 1912): Dock, .03 per cent. Im­
purity, .03 per cent; purity, 99.97 per cent.
SAMPLE 39. ALSIKE CLOVER (No. 359, 1912): Ribgrass, .06 per 
cent; Canada thistle, .12 per cent; Nightflowering catchfly, .70 
per cent; Peppergrass, .04 per cent; Shepherd’s purse, .03 per 
cent; Sorrel, .5 per cent; Ox-eye daisy, .10 per cent; Brome grass, 
.06 per cent; Sedge-, .04 per cent; Five-finger, .02 per cent. Im­
purity, 1.67 per cent; purity, 98.33 per cent.
SAMPLE 40. ALSIKE CLOVER (No. 349, 1912): Chickweed, .04 
per cent; Ribgrass, .12 per cent; Sorrel, .75 per cent; Peppergrass, 
.06 per cent; Nighflowering catchfly, .12 per cent; Foxtail, .08 per 
cent; Hairgrass, .04 per cent; Pigweed, .02 per cent. Impurity, 
1.23 per cent; purity, 98.77 per cent.
SAMPLE 41. ALSIKE CLOVER (No. 363, 1912) : Nightflowering 
catchfly, ■ .09 per cent; Sorrel, .io per cent; Dirt, 2.00 per cent. 
Impurity, 2.19 per cent; purity, 97.81 per cent.
SAMPLE 42. ALSIKE CLOVER (No. 827, 1912): Nightflowering 
catchfly, .05 per cent; Sheep sorrel, .12 per cent; Lamb’s quarters, 
.02 per cent; Old witch grass, .02 per cent. Impurity, .21 per cent; 
purity, 99.79 per cent.
SAMPLE 43. ALSIKE CLOVER (No. 808, 1913): Timothy, .21 per 
cent; Red Clover, .58 per cent; Dirt, .16 per cent. Impurity, .95 
per cent; purity, 99.05 per cent.
SAMPLE 44. ALSIKE CLOVER (No. 839, 1913): Sheep sorrel, .1 
per cent; Lamb’s quarters, .14 per cent; Peppergrass, .16 per cent; 
Dirt, .10 per cent; Bird’s-foot trefoil, .05 per cent; Cerastium, .01 
percent; Shepherd’s purse, .06 per cent; Timothy, .13 per cent. 
Impurity, .75 per cent; purity, 99.25 per cent.
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SAMPLE 45. ALSIKE CLOVER (No. 870, 1913): Nightflowering
catchfly, .15 per cent; Curled dock, .05 per cent; Sheep sorrel, .06
per cent; Smooth crabgrass, .03 per cent; Foxtail, .05 per cent;
Lamb’s quarters, .04 per cent; Smartweed, .03 per cent; Dirt, .10 
per cent. Impurity, .51 per cent; purity, 99.49 per cent.
SAMPLE 46. ALSIKE CLOVER (No. 833, 1913): Nightflowering 
catchfly, .15 per cent; Sheep sorrel, .12 per cent; Dirt, .08 per cent. 
Impurity, .35 per cent; purity, 99.65 per cent.
SAMPLE 47. SWEET CLOVER (No. 822, 1913): No weed seeds; 
Hulls, 25 per cent of entire weight. Purity, 75 per cent.
SAMPLE 48. SWEET CLOVER (No. 872, 1913) c Brome grass, .05
per cent; Poverty weed, 1.00 per cent; Atriplex, .75 per cent;
Dirt, .10 per cent. Impurity, 1.90 per cent; purity, 98.1 per cent.
SAMPLE 49. SWEET CLOVER (No. 828, 1913) : Black Mustard, 
.19 per cent; Alfalfa, 20.00 per cent; Umhellifer, .02 per cent; In­
dian mustard, .30 per cent. Impurity, 20.51 per cent; purity, 
79.49 per cent.
SAMPLE 50. TIMOTHY (No. 820, 1913): Foxtail, .10 per cent; 
Rugel’s plantain, .06 per cent; Lamb’s quarters, .06 per cent; Pig­
weed, .05 per cent; Vervain, .08 per cent; Peppergrass, .03 per 
cent; Five-finger, .02 per cent; Evening primrose, .08 per cent; 
Sedge, .02 per cent; Dirt, 1.00 per cent. Impurity, 1.5 per cent; 
purity, 98.5 per cent.
SAMPLE 51. TIMOTHY (No. 896, 1912): Lamb’s quarters, .05 per 
cent; Peppergrass, 1.85 per cent; Old witch grass, .03 per cent; 
Dirt, .05 per cent. Impurity, 1.98 per cent; purity, 98.02 per cent.
SAMPLE 52. TIMOTHY (No. 873, 1913): Peppergrass, .02 per cent; 
Red top, .03 per cent. Impurity, .05 per cent; purity, 99.95 per 
cent.
SAMPLE 53. TIMOTHY (No. 452, 1913): Peppergrass, .35 per cent; 
Five-finger, .02 per cent; Dirt, .10 per cent. Impurity, .47 per 
cent; purity, 99.53 per cent.
SAMPLE 54. RED GLOVER (No. 895, 1913): Curled dock, .25 per 
cent; Sheep sorrel, .10 per cent; Buckhorn, .05 per cent; Fescue, 
.01 per cent; Timothy, .65 per cent; Dirt, 2.00 per cent. Impurity, 
3.06 per cent; purity, 96.94 per cent.
SAMPLE^55. RED CLOVER (No. 904, 1913): Smooth crabgrass, .05 
per cent; Foxtail, 1.75 per cent; Rugel’s Plantain, .05 per cent; 
Lamb’s quarters, .10 per cent; Pigweed, .03 per cent; Dirt, .75 
per cent. Impurity, 2.73 per cent; purity, 97.27 per cent.
SAMPLE 56. RED CLOVER (No. 915, 1913); Smooth crabgrass, 1. 
per cent; Ragweed, 3.00 per cent; Lamb’s quarters, .10 per cent; 
Pigweed, .10 per cent; Mexican dropseed, .05 per cent; Inert 
matter, 15.00 per cent. Impurity, 19.25 per cent; purity, 80.75 per 
cent.
SAMPLE 57. RED CLOVER (No. 884, 1913): Smooth crabgrass,
2.00 per cent; Foxtail, .50 per cent; Ragweed, 3.00 per cent; Ru­
gel’s plantain, .10 per cent; Vervain, .02 per cent; Dirt, .30 per 
cent. Impurity, 5.92 per cent; purity, 94.08 per cent.
SAMPLE 58. RED CLOVER (No. 43, 1913): Smartweed, .08 per 
cent; Dock, .07 per cent; Foxtail, .10 per cent; Ribgrass, .18 per 
cent; Dirt, .50 per cent; Wild mustard, .08 per cent; Lamb’s 
quarters, .04 per cent; Pigweed, .03 per cent; Bracted plantain, .06 
per cent; Ragweed, .06 per cent. Impurity, 1.2 per cent; purity, 
98.8 per cent.
11
Pammel and King: Iowa seed analyses, 1910-1913
Published by Iowa State University Digital Repository, 1914
422
SAMPLE 59. RED CLOVER (No. 858, 1913): Sheep sorrel, .05 per 
cent; Buckhorn, .10 per cent; Ragweed, .15 per cent; Lamb’s 
quarter, .04 per cent; Old witch grass, .03 per cent; Bull thistle, 
.15 per cent; Centaurea Cyanus, .05 per cent; Mayweed, .02 per 
cent; Dirt, .30 per cent. Impurity, .89 per cent; purity, 99.11 per 
cent.
SAMPLE 60. ALFALFA (No. 885, 1913): Buckhorn, .09 per cent; 
Smooth crabgrass, .05 per cent; Lamb’s quarters, .03 per cent; 
Pigweed, .03 per cent; Smartweed, .04 per cent; Dirt, .05 per cent. 
Impurity, 29 per cent; purity, 99.71 per cent.
SAMPLE 61. ALFALFA (No. 889, 1913): Curled dock, .02 per cent; 
Buckhorn, .10 per cent; Lamb’s quarters, .01 per cent; Wild car­
rot, .04 per cent; Fescue grass, .02 per cent; Dirt, .06 per cent. 
Impurity, .25 per cent; purity, 99.75 per cent.
SAMPLE 62. ALFALFA (No. 883, 1913): Centaurea repens, .5 per 
cent; Buckhorn, .02 per cent; Larkspur, .08 per cent; Bladder 
campion, .15 per cent; Millet, .10 per cent; Chicory, .08 per cent;
Dirt, .05 per cent. Impurity, .98 per cent; purity, 99.02 per cent.
SAMPLE 63. ALFALFA (No. 891, 1913): Dodder, .005 per cent; 
Buckhorn, .05 per cent; Foxtail, .06 per cent; Lamb’s quarter, .25 
per cent; Russian thistle, .06 per cent; Rocket, .04 per cent; Dirt, 
.50 per cent. Impurity, .965 per cent; purity, 99.035 per cent. 
SAMPLE 64. ALFALFA (No. 897, 1913): Dodder, .01 per cent;
Foxtail, .50 per cent; Lamb’s quarters, 1.20 per cent; Ground 
cherry, .02 per cent; Dirt, .5 per cent. Impurity, 2.23 per cent; 
purity, 97.77 per cent.
SAMPLE 65. ALFALFA (No. 892, 1913): Dodder, field and clover, 
.06 per cent; curled dock, .10 per cent; Foxtail, .25 per cent; 
Lamb’s quarters, .25 per cent; Atriplex, .10 per cent; Dirt, .20 
per cent. Impurity, .96 per cent; purity, 99.04 per cent. 
SAMPLE 66. ALFALFA (No. 830, 1913): Dodder (trace); Fox­
tail, .12 per cent; Lamb’s quarters, .02 per cent; Poverty weed, 
.08 per cent; Branching smartweed, .08 per cent; Rocket, .053 
per cent; False flax, .05 per cent; Saponaria, .03 per cent; Dirt, 
.12 per cent. Impurity, .553 per cent; purity, 99.447 per cent.
TABLE OF WEED SEEDS FOUND IN SEED.
The following table gives a list of weed seeds found in the 
commercial seeds analyzed during the years 1910-1913, with 
the number of samples containing the specific weed seeds, and 
the corresponding percentage of the whole number of samples:
i
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Clover Alfalfa Alsike Timothy Aliske and Timothy Mixture
Tear of Test_____ _____ 1910 1911 1912 1913 1910 1911 1912 1913 1910 1911 1912 1913 1910 1911 1912 1918 1910 1911 1912 1913
Number of Samples___ 179 225 216 465 14 35 110 112 13 14 42 48 60 95 98 176 10 25 20 26
Names of Weeds
Acalypba virginica___ No. 6 2 1 25 2






— . . . . — — — — - — - — ........ — — —
Agropyron repens No.
%
— 2 2 ___ ____ 1 3 1 3 1 3
Agropyron tenerum___
— — .93 .43 ___ .91 2.37 1.67 1.7 11.54No. i





■  1 3 ■ I








Red-top % .56 1.33 .46 2 8 17 2 2








































Small ragweed ____ _
Amsinckia s p _________





11.11 55.04 2.85 3.64
2
2.67 - - — — - - - - - — 2.Í14 3.41 —
Anthemis arvensis 







Anthemis e.otnla No. 5 6
.




















— ____ 1 1 3
1.05 1.02 1.71Atrinlex natula 
Orach .  . _
No. ____ ____ 3 ___ 16
% 21.3 14.24 -Avena fatua _________
Wild oats
JSo. 
%  1 —— — ___ m u m u  i m H — - - m u . . . . . — - — . . . — -
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. . . . . | . . . . . — - 2.43
. . . . . . . . . |____ . . . . . — . . . . . . — | - - - - - . . . . . 1 - — 1 — .......... —
Cirsium arvense ____
Canada thistle_____
No. g 3 5 2 ___ _____ 1 1 i 4 5 2% .56 1.33 2.31 .43 ___ ____ .91 7.69 7.14 9.52 10.45 10. 7.69Cirsium discolor .  __ No. 1
Field th istle_____  . % .46 ~















1.67 — — —
Hare’s ear mustard— 
Convolvulus arvensis—





— . . . . . . . . . . . — - - 21.78




1 i__ m _____ | 1__ ____
Coronilla varia________ 3





— — 1.39 — — —
3~"
. . . . . — . . . . . — — — — — —
Various crucifers___ % 2.67
Cuscuta s p _______  —
Dodders _____________
Cycloloma atriplicifo- 
11 um ___ ______ MM
No. 3 4 6 12 ___ 1 4 20 ___ 2
% 1.67 1.78 2.78 2.58 ----- | 2.85 3.64 17.80 R___ ____ 4.18 7.69
No. 3
Winged pigweed____ % 21.3
Daucus carota _______ No. ____ 28 18 ___ 1 2 3
Wild earrot__ ._ % _ . ____ ■ 12.96 3.87 2.85 1.82 2.67
Delphinium Consolida . No. 1
% .88
4



























Wild r y e ____________
Epilobium sp _______







5.58 2.28 .46 4.3 — — .91 3.56 WB3A ___ |____ | 1.67 10.
— - . . . . . — . . . . .
: : : : :
. . . . . -------
----- “
. . . . — . . . . . ------- — ........
— 1.39 — — —
2 --
. . . . .
8.35
. . . . .
3.15
— 1.13
Eragrostis s p ________ . % 1.78
Eragrostis grass ___





. . . . . — - — — — — — — 1 — — __ ___ ____ _
Erigeron sp ________ No. I B — — — -----
Eleabane . .  ____





— — — — — ____ ____ ___ ____ i 1.02— -------1 — — — — 5 M U ____ ____ E__'44.5
15
Pammel and King: Iowa seed analyses, 1910-1913
Published by Iowa State University Digital Repository, 1914
Clover Aifalfa Aliske Timothy
Alsike and Timothy 
Mixture
Year of Test-------- ------- 1910 1911 1912 1913 1.910 1911 1912 1913 1910 1911 1912 1913 1910 1911 1912 1913 1910 1911 1912 1913
Number of samples—. . m ‘ 225 ' 216 465 14 35 110 112 13 14 42 48 60 95 98 176 10 25 20 26
Names of Weeds
Erysimum eheiran-



















— -------V — — — "2 3
4.18 1.71 ____ _ ____ _ ____
1
Eescue grass —— — .65
— — —






iIlellanlhUb Sp ——-------—— ga— — 2.73 11.54
Helianthus grosse-ser-
No.
% .43 ____ •____ ____ _____ ___ _ ____ ____ — —
No. 1
.56
1Ileliop&is bCäl)i d i — 1.02 __ -






— ____ ____ ____ ____ — — —
Hordeum jubatum —. . No. 11— B — .22
132
— — §T - - 1.7Squirrel tail grass— W k
























— 35.71 9.52 — 16.67 60.9 20.4 13.63
2
60. 56.





------T _____ — B .57— _____ 2Ldppuldj ecliinatci--------
Stiekseed____________ 1.78
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Bur clover ____ !_____
Medicago lupulina ____
Yellow trefoil_______











































_ _ _ _ _ 2.66 3.7 4.73
2
— _ _ _ _ _ 1.78 — - 14.28 1.67 30. 24. 73
% .43 4.18
No. _______ _______ 4 3 3
% .86 2.67 6.27
No. 1 1 1 3
% .44 .22 .91 2.67
No. 6
% 1.29
No. ______ 2 2
%
No. i ”
_ _ _ _ _ .43 — _ _ _ _ _ _ — 1.783
— — — — — — _ _ _ _ _ — — —
2
% .44 2.31 2.61 7No. MBH M___ ____ i____ 3 _______ ______ 7 _ _ _ _ _ 2
% ___ 21.3 6.23 1.13
No. 3 3 3 4 12 2
% 1.07 .65 21.3 3.64 10.68 1.13No.
% 10.
No. 1 3 4 S3 1 2 2  ' 1
% .50 1.33 1.85 7.1 .91 1.78 1.13 4^
No. 1 1 2





% 1.33 1.39 2.8 8.36 3.34 3^06
1No. 7 2 4 3
% 3.11 .93 .86 1.02 2.27
3
12.
2No. U 30 16 143 1 4 3 1
% 7 .8 1 13.32 7.41 30.74 .91 3.56 6.27 1.67 1.7
No. 1
% _______ ______ ___ 10.
No. 9 2
% 4.00 .43
No. 4 10 15 1 3 1 1 2
% 2.23 4.63 3.23 — ___ .91 2.67 2.38 ____ 1.02 1.13
427
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Clover
Tear of Test---------------- 1910 1911 1912 1913
Number of samples----- 179 225 * 216 465
Names of Weeds 
Pieris echioides------------ No. 1 7
Bristly ox-tongue----- % _____ ----__ .46 1.51
Plantago aristata------- No. 10 8 4 15
Bracted plantain----- % 5.58 3.55 1.85 3.23
Plantago ianceolata — No. .29 53 98 124
Buckhorn or ribgrass % 16.18 23.53 45.37 26.66
(Plantago Rugelli and F. 
major -------------------- No. 79* 89" > 35 176
Rugel’s and dooryard 
plantain----------------- 1 44.08 39.52 16.21 37.84
Poa compressa _ .-------- No. Ü I — - - - --
Canada blue-grass— % __ mm ___ —
Polygonum s p -------!----- No. 8 ■1 I 27 124
Smartweeds -------- 6----- % 4.46 .44 12.5 26.66





1.12 : : : : :
Polygonum convolvulus No. 1 1 d----- . 3
Black bindweed_____ % .56 .44 -— ! .65
Polygonum Persicaria. No. 49 49 H— —
Lady’s thumb ---------- % 27.31 21.76
Potentilla monspeliensis 
var norvegica----------- No. 2 6 6 20
Cinque-foil or five- 
finger — % 1.12 2.66 2.79 4.3




Radicula palustris —— ____ ____ 4 2
Field cress -------- - % 1.85 .43
Rosa pratineola -------- No HUB — 1
Wild rose ------------------ % tt------- 1------- .22
Alfalfa Alsike Timothy
Alsike and Timothy 
Mixtures
1910 1911 1912 1913 1910 lirll 1912 1913 1910 I 1911 1912 1913 1910 1911 1912 1913
14 35 110 112 13 14 42 48 60 95 98 176 10 25 20 26
E
3
2.67 _____ _____ — . . . . .  
6.27
. . . . .  
S 1.67
. . . . .

















28.48 7.6'0' 7.14 6.68 3.15 4.08 4.54 . . . . . 8. 20. 34.61





















1.78 —- — — — 4.18 - - - 10.
----- — : :z
1 ____ i 3 2 17 26 12 37 4 6 6 12
— . .91 ___ _ ____ 7.14 7.14 4.18 28.39 27.3 12.24 21.082
40. 24. 30. 46.15





— III- ’T ’
3.34
::::: . . . —
1.02
. . . . .
4.54
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5.01 , 24. 25.
Curled dock %
No.




7.1 4.76 8.35 7.35 10. 20 35.
Salsola Kali var tenui- 
fo lia __________ 5 5 22 7 ' 14
Russian thistle........ % 2.22 2.31 4.73 49.7 40.04 18.18 20.47 4.18
Saponaria officinalis—- No.
Soapwort ___________ %












4 3 & 8









21.3 42.84 54.54 7.69 10.02 7.35 40. 12. 25. 30.
Field madder___ %. .46 .65
No. 1 1
Prickly sida-------------- % .46 .22
Silene antirrhina,_____ No. 3
Sleepy catch fly______ % .65
Silene diehotoma ____ No. 1
Catehfly ________ ____ % .89










4.46 7.55 14.82 10.11 3.64 30.76 35.71 3.34 2.1 1.02 1.7 10. 20. 30.'
Sisymbrium offininale. 3 i
Hedge mustard_____ % 1.33 2.38 4.18 5.
Sisymbrium s p ______ No. 2 8
Hedge mustards_____ % 1.78 iH N 30/
Smutted seeds-________ No. 4 1 2 2 2
% 2.23 .44 .93 .43 2.04
Solanum carolinense__ No. 1 2 • 2





- - - - - : — - Sr- — - — - — - — — — — — — — — —
Solanum sp-----  ----- No. 2
% 1.78
Sonchus oleraeeus_____ No. | “ *
Sow thistle____ ______ % !
Sorghum halepense____ No.
Johnson grass_______ %
Spergula arvensis ___ No. 1 6





























Dandelion___  _____ % _ .22
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Clover Alfalfa Alsike Timothy
Alsike and Timothy 
Mixtures
1910 1911 1912 1913 1910 1911 -1912 1913 1910 1911 1912 1913 1910 1911 1912 1913 1910 1911 1912 1913
i_____ -






1.12 ___ ___ ____ _ ____ * ——
2 2 ____ ____ — — — — — — —
Pennyeress __________ %
No. [____ ___ — — — — — — —
White clover-------------- % 3.35 - - - - - — — . . . . . . . . . .
1.78
— — — — — — — -------- - ""3















— — — 30.Vervain __ - ___ — — 3Vicis saliv(X—— —----- -
Vetch ______ ____ ___ — - 2~
. . . . . . . . . . . . . . . — — — — — — — — 15.
Golden alexanders----- % .89 .65 — — — .89
20





j  Glover Blue Grass All Other Seeds
1912 1913 1912 1913 1910 1911 1912 1913
Number of samples______ __ _ 6 35 é 12 10 23 81 84
Names of Weeds
Agropyron xepens _ ___ |___ No
Quack grass , %
Agropyron tenerum __ . No 3Slender wheat grass- - - %
Agrostis alba _ ____ No 3
Red-top - _ - _ % 25.9 2.46Agrostemma githago No
Corn cockle %
Amaranthus retroflexus No. 1 - 2
Pigweed___________  - % 16.66 -5.72 1.23 ! Übi _ MAmbrosia artemisiifolia No. 2
o.3o
Small ragweed___ % 20 4.34Amsinckia sp ___ No.
Tarweed _____ %
Anthemis arvensis _ - _ No.
Corn camomile 1
Anthemis cotu la___  1 No.
Mayweed_____  _ % 1.23A triplex natula ■ No. 4
Orach____ _______ % 11.44
Avena fatua ■___ No.
Wild o a t s _____ % 1.23Brassiea arvensis____ No. • ■ -5
Wild mustard - ______ % 14.30 2.46 4^ 76Brassiea juncea _ ___ No. 1
Indian mustard _____ % 2.86
Brassiea n igra__ No. 1 4
Black mustard .  .  _ % 16.66 11.44Bromus sp _ _ . No. 3
Various brome grasses % 8.58 3.70Bromus secalinus_________ No.
Chess ________ %
Capsella toursa-pastoris - No. 2Shepherd’s purse % 16.65Carex s p ________ No. 1 - ~
Sedges __ _*__________ % 25 83.33 4.95Centaurea repens______ No. -
Knap-weed %
Cerastium vulgatum _ No.
Mouse-ear chickweed %
Chenopodium album No. 2 '1- 10 i ' 13Lamb’s quarters ______ % 33.33 28.57 4.34Cichorium intybus _ No. 2
Chicory % 5.72
Cirsium arvense __ . No. 2
Canada thistle % 5.72
Conringia orient alis No.
Hare’s ear mustard %
Convolvulus arvensis _ No.
-European morning-glory—. % 1.23Daucus ca ro ta____ No. - 2
Wild carrot ______ % 5.72
Mgitaria Sp ■ _ _ No.
Crab-grass and smooth
crab-grass ______ % 4.34Elymus canadensis No. 1Wild r y e ____ %
Euphorbia sp ___ No.
Spurges . ■ % ........1___ 1 3.57
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Blue Grass All Other Seeds
1912 1913 1912 1913 1910 1911 1912 1913
Number of samples--------------- 6 35 4 12 10
23 81 84
Names of Weeds
Galium aparine ----------------- -
Cleavers -------- ---------------
Helianthus sp -------------------
Wild sunflower _r— -----
Inert matter —-----------------
Iva xanthifolia ----------------






Mallow ----- --------—------- -
Medicago hispida —----------
Butt clover -------------------











Buekhom or rib grass--------
Plantago rugelii and P-------- -
major Rugel’s and door-
yard plantains -------------- -
Poa compress a ----------------------
Canadian blue-grass --------
Polygonum s p ----------- -----------
Smartweeds -------- --------------
Polygonum convolvulus -------




Prunella vulgaris - ........■—
Self heal ----------------.-------
Radícula, palustris ------------------
Eield cress ----- -------------
Rosa pratíncola----- --------------
Wild rose — —-------------------
Rumex a'cetosella . -------------—
Horse sorrel -------- -■----------
Rumex crispus-----------
Curled dock ----------------------
Salsola kali van tenuifolia-----
Russian thistle ------- -^------
Saponaria offieinalis ;----- --
Soapwort ----- --------------------
Setaria s p -------------------------
Green and yellow foxtail-.
Silene noctíflora -------------------





















Clover Blue Grass All Other Seeds
1912 1913 1912 1913 1910 1911 1912 1913
Number of samples_____  _ _ 6 35 4 12 10 23 81 84
Names of Weeds
Sorghum halepense___ - No. 2
Johnson grass — % , 5.72
Spergula arvensis - - ____ No.
Corn spurrey _ .  . % 2.38Stellaria m edia_________ No. 1 3
Ohiekweed ______  - % 16.66 25
Taraxacum officinale No. 2
Dandelion___ __ _ % 16.66 ■  8SB
Teuerium eanadense _ . No. 6
Germander % 50 4.34 ÉUUÉI
Tri folium repens____  ______ No. 2
White clover % 5.72
Verbena sp . .  ■ __ ___ No. 3 4
■•Vervain _______ _ __ % 8.58 1.00 8.68 1.22 1.1Q
*In 1911, two samples of sweet clover were examined. Each of the following weed 
seeds were found in one or the other of the samples: Potentilla monspeliensis var 
norvegica (Cinque-foil or Five-finger), ¡Salsola Kali var tenuifolia (Russian thistle), 
Rumex cruspus (Curled Dock), Sllene dichtoma (Catchfly), Stellaria media (Chick- 
weed). Rumex acetosella (Horse Sorrel) was found in both of the samples.
*In 1910, three samples of blue grass were examined. The following weed seeds 
were found in one sample each: Capsella Bursa-pastoris (Shepherd’s Purse), Rumex 
acetosella (Horse _ Sorrel), Stellaria media (Ohiekweed), Trifoluim repens (White 
imiver ’ ''lcia sativa (Vetch); Oarex sp (Sedges) was found in all three samples. In 
m i ,  two samples of blue grass were examined; each of the following weed seeds 
was found in one of the samples: Carex sp (Sedges), Eragrostis isp (Eragrostis Grass), 
inert niRttor• ■
GERMINATION TESTS OF GLOVERS, ALFALFA AND 
TIMOTEY FOR 1910, 1911 AND 1912.
Experiments made by several investigators have shown that 
clover seed* will keep its vitality an average of three years; 
beyond this time the longevity has not been satisfactorily de­
termined. Beal found no germination at five years and over.
In order to test the vitality of commercial seeds, concerning 
which many inquiries are received at the Iowa Agricultural 
Experiment Station, samples were selected which had been kept 
stored in tin boxes, in paper envelopes. These seeds included 
alsike clover, red clover, alfalfa and timothy for the seasons 
1910, 1911 and 1912. The seeds were germinated in petri dishes, 
in which sterilized, moistened filter paper had been placed, and 
a seven day period was used in all cases. The tests of the 
clovers and alfalfa were made by J. P. Anderson and H. S. Coe.
'Bailey, L. H. Encyclopedia of Agriculture. 11:132.
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The duplicate tests check fairly well, although there is some 
variation.
The highest germination of alsike clover, three years old, was 
95 per cent, the lowest 70 per cent; the highest for two year 
old seed was 92 per cent, the lowest 68 per cent; the highest for 
one year old seed was 96 per cent, the lowest 69 per cent.
The highest for three year old seed for alfalfa was 90 per 
cent, the lowest 83 per cent; for two year old seed the highest 
was 92 per cent, the lowest 75 per cent; for one year old seed 
the highest was 98 per cent, the lowest .was 62 per cent.
The highest per cent of germination for three year old red 
clover was 91 per cent, the lowest 54 per cent; for two year old 
seed the highest was 96 per cent, the lowest 66 per cent; for one 
year old seed the highest was 97 per cent, the lowest 66 per 
cent.
It would seem that two and three year old clover and alfalfa 
seed can safely be sown, but more seed must be used.


























































1 74 75 93 94 78 79 84 84



















934 60 63 88
88 86 86 84
925 86 83 70 78 94 94










7 91 80 94 93 92
66
92
S 72' 70 96 94 06
9 71 73 88 89 82 82 838310 72 74 74 77 85 85
11 88 87 95 96 79 79 8073
8212 * 54 50
94 94 76 76
13 __ 94 92 96 96




___ 92 93 90 90
10 90 95 71 71 888217 95 90 89 91 86
18 96 95 85 85 82 8684
9310
___ 90 93 89 89 79
20 90 90 86 88 93







22 63 66 88 80
23 92 92 93 93 89
24 90 88 94 95 959325 92 91 93 93
termination tests made in spring pi 1913, figures in percentages.
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1 95 93 80 85 94 94 94 94
2 70 76 90 85 87 88 84 84
3 88 88 89 90 78 78 80 80
4 83 84 68 69 88 88 90 90
5 87 90 85 92 78 78 75 75
6 89 94 85 82 90 90 . 92 92
7 93 94 80 86 79 79 84 84
8 92 95 79 81 69 69 75 75
9 92 94 80 91 95 90 90 90
10 80 92 80 90 84 84 79 7911 93 92 91 85 80 80 86 80
12 — 85 80 90 90 92 92
13 ----- 1 ___ ___ 96 96 96 96
14 — _am ___ 92 92 95 95
15 ____ . 95 95 94 94
16 — ___ ___ 84 84 82 82
17 — — 88 88 85 85
termination tests made in spring of 1913, figures in percentages.





































































1 88 90 75 80 70 75
2 85 87 78 80 95 91
3 90 90 83 80 90 85
4 82 85 84 ‘90 85 83
5 90 89 82' 80 91 91
6 83 86 80' 80 75 73
7 88 87 80 81 87 78
8 76 78 91 92 74 78
9 80 89 84 87 98 96
10 78 76 80 84 82 90
11 ___ ___ ___ 80 75
12 ___ ___ ___ ___ 76 72
13 ___ ___ ___ ___ 90 96
14 — ----- I ___ ___ 87 91
15 —  s ___ ___ ___ 62 6610 ___ ___ ___ * 94 95
f ___ ___ ■ _ 65 68
18 ___ 1 ___ j 96 93
19 ___ ___ ___ 80 85
1 m — — 89 91
term ination tests made in spring of 1913, figures in percentages.
GERMINATION OF HULLED AND UNHULLED TIMOTHY SEED.
In tests made by Kaj auras it was found that the hulled seed 
had less vitality ; also that it deteriorated in storage more rapidly 
than unhulled seed.
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Similar tests were made by this station with the following
results:
Year in which Samples
Percentage Percentage Difference
Sample No.
of unhulled of hulled between the
Were Received by seeds which seeds which two percent-
Station germinated germinated age
1909 ____________________ 90 48 14 34
103 96 68 28
107 68 32 36
113 88 58 30
114 90 56 34
119 98 44 54
121 96 50 46
123 98 96 2
134 94 44 50
136 94 38 56
87 50 37
4 90 44 46
8 100 50 44
20 60 24 36
30 94 . 45 49
25 94 56 38
26 58 32 26
71 100 45 55
66 80 44 36
208 80 26 54
236 80 26 54
83.6 39.8 43.6
9 99 65 34
■„ 13 98 94 4
14 100 72 28'
15 100 94 6
16 100 76 24
17 90 52 38
21 82 52 30
33 78 48 30
41 60 18 48
45 99 66 33
91.2 '63.7 27.5
1912 _____ - ________________ 124 98 76 22
125 98 66 32
142 96 70 26
145 100 48 52
147 97 70 27
162 96 - S 60 36
168 97 77 20
164 98 44 54
540 97 60 37
574 93 91 2
97 66.2 30.8
1913 - — r_____ m _____ 596 100 "93 7
944 95 90 5
945 96 86 10
961 88 80 8
968 86 70 10
974 91 88 3
975 90 90 6
970 100 98
971 100 80 14
976 99 93 6
95.1 87.3 7.8
Total Average— . 90.7 61.4 29.3
In every case the unhülled seed had higher germination.
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In general it may be stated that in storage the hulled seeds 
lost in germinating power more than the unhulled seeds; they 
were also more slow in growing.
A greater number of tests would, of course, present these 
differences more closely. The tests of timothy seed above pre­
sented were made by C. M. King.
In the three previous bulletins issued by the Iowa Agricul­
tural Experiment Station on seed analyses and investigations* 
the literature of the subject was reviewed. Since then several 
states have passed laws regulating the sale of seeds, resulting 
in the publication of a large number of bulletins on seed 
analyses. The seed laboratory of the United States govern­
ment has also published results of its investigations. A. F. 
Woods1 and B. T. Galloway2 in circulars have given the result 
of government anlyses of misbranded and adulterated seeds. F. 
H. Hillman3 has published a method of distinguishing quack 
and wheat grasses, methods of seed analysis especially for the 
rural schools and a paper on forage seeds. J. M. Westgate and 
H. N. Vinall4 called attention to hard sweet clover seed. H. L. 
Bolley,5 in addition to analyses of seeds sold in North Dakota, 
discussed hard clover seed. Analyses of seeds were also reported 
by H. Jagger and E. H. Jenkins6 for Connecticut, W. L. Oswald7 
for Minnesota, A. L. Stone8 for Wisconsin, Gertrude B. De 
Loach,9 L. Carrier and T. B. Hutcheson for Virginia, E. Mead 
Wilcox10 for Nebraska, 0. J. Tillman11 for North Carolina, F. W. 
Taylor12 for New Hampshire, officers at the Experiment Station 
for Maine; Ei A. Bessey13 for Michigan, J. B. S. Norton14 for
Maryland, G. T. French15 for New York, G. E. Stone16 and
G. A. Chapman17 for Massachusetts and G. T. Harritigton18 for 
Vermont.
Extensive investigations for Denmark were reported by Dorph 
Petersen,19 for Switzerland by G. F. Stebler,20 for Australia by 
A. J. Ewart,21 and for Sweden by A. Vilke;22 H. Garman23 of 
Kentucky described the methods used for seed analysis in that 
state. Attention may also be called to the splendidly illustrated 
bulletin on weed seeds by W. J. Beal,24 the illustrations for
which were executed by F. H. Hillman. The ensiling of seed
has been discussed recently by R. M. Washburn25 of the Vermont 
station. The germination of hulled timothy seed was investi­
gated-by Kajamus,26 of Germany, the seeds without hulls show­
ing germination of 93 per cent, those with hulls 97.5 per cent.
*I'a. Agrl. Exp. Sta. Bull. No. 88— The vitality, adulteration and im­
purities- of clover, alfalfa and timothy seed for sale in Iowa in 1906.
Ia. Agrl. Exp. Sta. Bull. No. 99— Results of seed investigation for 1907. 
Ia. Agrl. Exp. Sta. Bull. No. 115— Results of seed investigations for 
1908 and 1909.
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Delayed germination has been treated by L. H. Pammel,27 L. H. 
Pammel and Charlotte M, King,28 and W. J. Beal.29
Weed seeds found in Russian grain was discussed by A. 
Malzew.30 Dodder seed ( Guscuta trifolii and C. suaveolens) was 
studied by A. von Degen,31 C. epilinum by A. Herzog,32 and 
alfalfa dodder by E. Mead Wilcox.33 P. II. Smith and J. C. 
Reed34 reported on weed seeds found in commercial feeding 
stuffs. Agricultural seeds and their impurities, with reference 
to the alien flora of Ireland, were subjects of investigation by 
F. Johnson35 and Miss R. Hensman. The germination of barley 
received extensive treatment by A. Yoight,36 who reported on 
12065 samples of barley seed with a germination of 94.4 per 
cent. 0. Munerati37 and T. Y. Zapparoli called attention to 
the germination of seeds and the alternation of humidity and 
dryness of seeds. R. de Zeeuw38 on disinfection and germina­
tion of seeds. L. Macchiati39 reported on the mutilation and 
germination of old seeds of corn, barley, millet, chick peas and 
beans compared with that of recent seeds.. Germination of 
forest seeds made at the Danish Seed Control Station was re­
ported by Ingeborg Jacobsen.40 K. Dorph-Petersen41 discusses 
the vitality of weed seeds in the commercial seeds of Denmark. 
0. Munerati, T. Y. Zapparoli,42 H. L. Bolley,5 Westgate and 
Yinall4 discussed the effect of treatment by chemical and 
mechanical means to induce germination.
1. Woods, A. F.— The adulteration and misbranding of the seeds 
of alfalfa, red clover, orchard grass and Kentucky blue-grass. Circ. 
U. S. Dept. Agr. Office of Secretary. 81: 1-4.
2. Galloway, B. T.— The adulteration and misbranding o f the 
seeds of red clover, Kentucky blue-grass, orchard grass, and hairy 
vetch. Cire. U. S. Dept. Agr. Office of Secretary. 39: 1-7.
3. Hillman, F. H.— The distinguishing characters o f the seeds 
of quack grass and of certain wheat grasses. Circ. U. S. Dept. Agr. 
Bur. Plant Indus. 73: 1-9.
4. Westgate, J. M. and Vinall, H N.— Sweet Clover, U. S. Dept. 
Agr. Farmers’ Bull. 485: 1-39.
5. Bolley, H. L .— Work done under the seed control act. Rept. 
North Dak. Agrl. EXp. Sta. 1909: 67-93.
6. Jagger, H. and Jenkins E. H.— Garden and field seeds sold 
in Connecticut in 1910-11. Rep. Conn. State Agrl. Exp. Sta. 1909- 
10: 805-818.
7. Oswald, W. L,— Seed laboratory report for 1910 and 1911. 
Bull. Minn. Agrl. Exp. Sta. 127: 129-163.
8. Stone, A. L.— The Wisconsin seed inspection law. Circ. Wis. 
Agrl. Exp. Sta. 4: 1-10.
9. De Loach, Gertrude B., Carrier, L., and Hutcheson, T. B.— 
Impurities of grass and clover seed sold in Virginia. Bull. Va. Agrl. 
Exp. Sta. 184: 3-18.
10. Wilcox, E. M.— Dodder vs. Alfalfa Insect Pests and Plant 
Diseases. Bur. Nebr. Div. Bot. Circ. 3: 1-3.
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m11. Tillman, O. J,— Purity and germination of agricultural and 
vegetable seeds sold in North Carolina. Bull. North Carolina Dept. 
Agr. 32: 1-78.
12. Taylor, F. W.— Results of seed tests for 1910. Bull. New 
Hamp. Agrl. Exp. Sta. 148: 187-209.
13. Bessey, E. A.— Seed Analyses for 1911 and 1912. Bull. 
Mich. Agrl. Col. Exp. Sta. 270: 71-98.
14. Norton, J. B. S.— Results of seed analyses. Bull. Md. Sta. 
162: 235-241.
15. French, G. T.— Seed tests made at the station during 1911. 
Bull. New York State Sta. 345: 42-58.
16. Stone, G. E.— Seed work for 1910. Rept. Mass. Agrl. Exp 
Sta. 1910: 141-143.
Seed work for the year 1911. Rept. Mass. Agrl. Exp. Sta. 1911* 
pt. 1. 102-107.
17. Chapman, G. H.— Seed purity work, 1909. Rept. Mass. Agrl 
Exp. Sta. 1909: pt. 2. 57-60.
18. Harrington, G. T.— The grass and clover seed trade in Ver­
mont. Bull. Vt. Agrl. Exp. Sta. 146: 205-240.
19. Dorf-Petersen, K.— Report of the Danish seed control 1909- 
10: Tidsskr. Landbr. Planteavl. 17: 732-770.
Report of the Danish seed control station. 1910-11. Tidsskr 
Landbr. Planteavl. 18: 679-718.
20. Stabler, F. G.— Seed analyses and experiment station re­
sults. Landw. Jahrb. Schweiz 25: 149-179.
21. Ewart, A. J.— Seed tests, Jour. Dept. Agr. Victoria 8; 774- 
780.
22. Vilke, A.— Report of the seed control station at Lund 1911. 
Mai mo Laus Hushall, Sallsk. Kvrtlsskr. 1912: 202-227.
23. Garman, H.— Seed testing apparatus. A study of conditions 
under which our germination tests are made. Bull. Ky Agr Exp 
Sta. 148: 41-62.
24. Beal, W. J.— Seeds of Michigan weeds. Bull. Mich. State 
Agr. Col. Exp. Sta. 260: 103-182.
25. Washburn, R. M.— The ensiling of weed seeds. Bull Vt 
Agr. Exp. Sta. 170: 131-134.
26. Kajamus, B.— The germination of hulled timothy seed 
Fuhling’s Landw. Ztg. 60': 431-434.
27. Pammel, L. H.— Delayed germination of seeds. Rent Brit 
Assoc. Adv.'Sci. 1909: 673-774.
28. Pammel, L. H. and King,. Charlotte M.— Delayed germina­
tion. Proc. Ia. Acad. Sci. 17: 20-33.
Contrib. Bot. Dept. Iowa State College 1 9 il . 4 5 ; 20-33.
29. Beal, W. J.— The vitality of seed buried in the soil for 30 
years. Proc. ¡Soc. Prom, of Agr. 31: 21-23.
30. Malzew, A.— Trudy Biuro Prinkl. Dot. (Bui. Angew. Bot.)
• 2 31"2 55.
31. Degen von A.— Studies with dodder I. The germinability of 
the seeds II. Infection studies. Landw. Vers. Stat. 77: 67-12 8.
32. Herzog, A.— Deut. Landw. Presse. 39: 320.
33. . Wilcox, E. M.— Dodder vs. Alfalfa. Insect Pests and Plant 
Diseases. Bur. Nebr. Div. Bot. Circ. 3: 1-3.
34. Smith, P. H. and Reed, J. C.— -Inspection of commercial feed 
stuffs. Mass. Sta. Bull. 132: 3-64.
35. Johnson, F. and Hensman, Miss R.— Agricultural seeds and 
their weed impurities: a source of Ireland’s alien flora. Sci Proc 
Roy. Dublin Soc. n ser. 12, 33: 446-462.
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36. Voight, A.— Seed and barley analyses. Jabrb. Hamburg.
Wi3 l: A MS^ a t i 41a 4a4nd Zapparoli, T. 24: 313-328
38. - De Zeeuw, R.— The comparative viability o£ eeds' 2  ’ 
and bacteria when subjected to various chemical agents. Centrbl.
Batot. (etc.) 2. Abt. 31: 4-23. mutilated39. Macchiati, L.— On the germination of old and mutilated
seeds* Bull. Soc. Bot. Ital. 1908: 141-151. OQO<1<3
40. Jacobsen Ingeborg— Germination tests of forest seed..
Centbl. Gesam. Forstw. 36: 22-28. pl , . 17. kca.
41. Dorph-Petersen, K.— Tidsskr. Landbr. Planteavl 17. 5S4
684*2. Munerati, O. and Zapparoli, T. V.— Staz. Sper. Agr. 44: 
40-50.
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